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Fixing device for treating fractured or cut humerus bone has plate member coupled to bone plate to extend 
partially around bone from bone plate to position adjacent surface region on bone which is oblique or 
perpendicular to footprint 
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Alerting Abstract US Al 

NOVELTY - A plate member (22) is coupled to a bone plate (20) to extend partially around a bone (12) from the 
bone plate to a position adjacent a surface region on the bone which is oblique or perpendicular to a footprint on the 
bone plate. The bone plate is fitted into the bone to longitudinally extend the bone plate along the bone. 
USE - For treating fractured or cut humerus bone. 

ADVANTAGE - Retains ability of bone to support, store minerals and form blood cells. Reduces pain and 

deformation of bone. Ensures prompt and proper repair of damaged bone. 

DESCRIPTION OF DRAWINGS - The figure shows the lateral view of a bone fixing system. 
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14 Fixing device 
20 Bone plate 
22 Plate member 
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Application method for directing fastener to bone plate, involves placing fastener with thread along guide 
path opposite direction so that fastener approaches bone plate from bone and couples to bone plate 
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Stabilization system for bone, has auxiliary plate, mounted on bone plate, that extends proximally to aperture 
and distally to footprint to stabilize distal fragment of radius bone 
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Alerting Abstract US Al 

NOVELTY - A bone plate (40) has multiple openings (46) that receive multiple fasteners for securing to a radius 
bone (22). An auxiliary plate, mounted on the bone plate, extends proximally to the aperture and distally to a 
footprint to stabilize the distal fragment of the radius bone. 
USE - For stabilizing bone. 

ADVANTAGE - Reduces pain and disfigurement of bones. Prevents loss of bone functions. 
DESCRIPTION OF DRAWINGS - The figure shows the top view of the stabilization system. 
22 Radius bone 
24,28 Bone fracture 
40 Bone plate 
46 Openings 
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Bone plate for fixation of distal radius fractures, has locking aperture for receiving fastener that locks to 
proximal portion such that fastener extends at angular offset from orthogonal to proximal portion 
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Alerting Abstract US Al 

NOVELTY - The bone plate (80) has a plate member having a proximal portion (84) and a distal portion (86) 
having multiple apertures (94). The proximal portion has a locking aperture (96) for receiving a fastener that locks 
to proximal portion such that fastener extends at an angular offset from orthogonal to proximal portion. 
DESCRIPTION - The proximal and distal portions are secured to the distal surface region of a radius bone adjacent 
the opposing sides of a fracture in radius bone using fasteners received in apertures. An INDEPENDENT CLAIM is 
also included for a method of fixing distal radius fractures. 
USE - For fixation of distal radius fractures. 

ADVANTAGE - Ensures that skeleton retains its ability to perform functions e.g. support, movement, protection, 

storage of minerals, and formation of blood cells. Effectively fastens plate to pieces of bone opposite sides of 

fracture using fasteners e.g. screws and/or wires, so that bone pieces are fixed in position. 

DESCRIPTION OF DRAWINGS - The figure shows the lateral view of a system for fixation of fractured distal 

radius bone using a bone plate and bone screws. 
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Guide device of hole forming tool and fastener, for bone repair devices, has guide portion configured to guide 
at least one hole forming tool and fastener into bone and to predetermined position in bone repair device e.g. 
bone plate 
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NOVELTY - A guide portion (76) is configured to guide at least one hole forming tool and a fastener into the bone 
and to a predetermined position in a bone repair device e.g. bone plate (52). 
DESCRIPTION - DEPENDENT CLAIMS are also included for the following: 

A. Method of bone repair; and 

B. System for repairing a bone. 

USE - For bone repair devices used for elderly patients. 

ADVANTAGE - Can reduce or fix radial bone fractures of the elderly. 

DESCRIPTION OF DRAWINGS - The figure is an end view of a guide system. 

52 Bone plate 

54 Guide device 

60 Guide element 

76 Guide portion 
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Bone plate for providing support, movement, protection to bone, has joint which is adjusted by pivotal 
movement of plate element when in pivotable configuration, and is fixed at angular disposition when in fixed 
configuration 
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Bone fixing method used in bone fracture repair surgery involves deforming bone plate after securing anchor 
portions of bone plate to different portions of bone fracture 
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Alerting Abstract US Al 

NOVELTY - The method involves deforming a bone plate (24) after securing anchor portions (26,28) of the bone 

plate to different portions (30,32) of a bone fracture (20). 

DESCRIPTION - DEPENDENT CLAIMS are also included for the following: 
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Alerting Abstract FR Al 

NOVELTY - The plate has lateral holes for fixing a screw (6) for its fixation to small neighboring carpel bones (2 to 
5). A central hole has its diameter adjusted to that of a positioning pin, for permitting the engagement of a running 
plate (1) on the positioning pin. The pin is fixed in one of the bones or between the bones to be healed. A landmark 
(18) is situated at a level of plate periphery. 

DESCRIPTION - An INDEPENDENT CLAIM is also included for an instrument set for fixing an osteosynthesis 
plate. 

USE - Used for osteosynthesis of small neighboring bones e.g. carpel bones, to each other. 

ADVANTAGE - The positioning pin facilitates for precise and easy positioning of the plate and the landmark 

eliminates the risk of fixing a screw between two bones. 

DESCRIPTION OF DRAWINGS - The drawing shows a perspective view of an osteosynthesis plate. 

1 Running plate 

2-5 Bones 

6 Screw 

1 8 Landmark 

25 Mark 
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ABSTRACT 



The invention relates to an osteosynthesis plate for the 
osteosynthesis of small neighbouring bones. The inventive 
osteosynthesis plate (1) is dimensioned such that it can be 
positioned above the bones to be treated without resting on 
the larger neighbouring bones. According to the invention, 
the osteosynthesis plate comprises lateral holes (16) for the 
insertion of screws (6) which are used to fix same to the 
bones (2 to 5). The plate is characterised in that: (i) it 
comprises a flat face (10) which is intended to come into 
contact with the bones to be treated; and (ii) it comprises 
holes (16) for receiving screws (6), which have axes that are 
inclined in relation to the aforementioned flat face (10) and 
which are designed such that the inserted screws diverge 
towards the outside of the plate (1). 
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identical to those of such plate, has a hollowed countersink- 
ing reamer 22, visible on FIG. 9, and spindles 23 for guiding 
the screws 6. 

[0052] Practically, as represented on FIG. 7, the dummy 
piece 21 is positioned on the bones to be treated 2 to 5 and 
is oriented angularly so that the holes 16 contained therein 
match at best each bone 2 to 5. A mark 25 is then provided 
on one of the bones to be treated by means of an electric 
surgical knife, facing the mark 18 of the dummy piece 21 . 

[0053] The dummy piece 21 is held in this position, then 
the spindle 20 is placed through the hole 15 of such dummy 
piece, as represented on FIG. 8. The dummy piece 21 is then 
withdrawn by sliding along said spindle 20. 

[0054] The countersinking reamer 22 is then inserted on 
the spindle 20 and is used for providing a countersink 26 
coaxial to said spindle 20, as represented on FIG. 9. 

[0055] The spindle 20 is withdrawn then the plate 1 is 
inserted in said countersink 26. The adequate position of this 
plate 1 determined by means of the dummy piece 21 can be 
found easily by matching the mark 18 contained in said plate 
1 opposite the mark 25, as illustrated on FIG. 10. 

[0056] The spindles 23 are then inserted one by one into 
the bones for guiding each screw 6 in the matching hole 16, 
as shown on FIG. 11. 

[0057] The invention provides a plate for the osteosynthe- 
sis of small neighbouring bones, in particular bones of the 
carpus, whereof the implantation is made easier by the 
features of such plate and by the set of instruments 20 to 23 
enabling the insertion thereof. Such plate eliminates more- 
over, or at least reduces very significantly, the risk of 
inserting a screw between two bones, thanks to accurate 
positioning of such plate made possible by said spindle 20 
and said mark 18. 

[0058] It goes without saying that the plate might exhibit 
any other form, without modifying the object of the present 
invention in any way. 

[0059] It should be understood that the preceding descrip- 
tion has only been given for exemplification purposes and 
that it does not limit the field of the invention without 
departing from the execution details described by any other 
equivalent. 

X. Osteosynthesis plate for osteosynthesis of small neigh- 
bouring bones, in particular wrist bones, having dimensions 
such that it may be placed above the bones to be treated, 
without resting on larger neighbouring bones, and compris- 
ing lateral holes for inserting screws to fix the latter to such 
bones characterized in that it comprises a face intended to 
come into contact with the bones to be treated which is flat, 
and comprises holes for receiving screws having axes that 
are tilted in relation to said flat face, such holes being 
designed such that the screws, once inserted into said holes, 
diverge towards the outside of the plate. 

2. Osteosynthesis plate according to claim 1, character- 
ized in that it is circular in shape. 

3. Osteosynthesis plate according to claim 1, character- 
ized in that its face opposite to that coming into contact with 
the bones to be treated exhibits a recess enabling to lower the 
heads of the screws with respect to the plate in implanting 
position thereof. 



4. Osteosynthesis plate according to claim 3, character- 
ized in that the recess occupies the major portion of said face 
of the plate opposite to that coming into contact with the 
bones to be treated, and is in the form of a hollow spherical 
cap. 

5. Osteosynthesis plate according to claim 1 , character- 
ized in that at least one screw hole is in the form of a hollow 
spherical section, and in that the head of at least one screw 
exhibits a side wall in the form of matching spherical 
section, these respective shapes of the hole and of the screw 
head enabling multidirectional orientation of the screw with 
respect to the plate, 

6. Osteosynthesis plate according to claim 1 , character- 
ized in that it comprises a number of screw holes equal to the 
number of bones to be treated, or close to such number, in 
particular four holes to perform, when dealing with wrist 
bones, osteosynthesis of the bone capitatum, of the semi- 
lunar bone, of the cuneiform bone and of the unciform bone. 

7. Osteosynthesis plate according to claim 1 , character- 
ized in that it comprises a central Hole of diameter adjusted 
to that of a positioning spindle, enabling the sliding engage- 
ment of the plate on said spindle, and a mark situated at the 
periphery thereof. 

8. Set of instruments for the insertion of the osteosynthe- 
sis plate according to claim 1, characterized in that it 
comprises a reamer. 

9. Set of instruments according to claim 8, characterized 
in that it comprises a positioning spindle, enabling the 
sliding engagement of the plate on said spindle. 

10. Set of instruments according to claim 8, characterized 
in that it comprises a dummy of the plate, i.e. a test piece 
identical in shape to that of the plate, provided with a mark 
identical to that of the plate. 

11. Set of instruments according to claim 10, character- 
ized in that the dummy provides with a hole identical to that 
of the plate, enabling to engage this dummy on said posi- 
tioning spindle. 

12. Set of instruments according to claim 9, characterized 
in that the reamer is hollowed and may be engaged by 
sliding, but with a tight fit, on said positioning spindle. 

13. Set of instruments for the insertion of the osteosyn- 
thesis plate according to claim 2, characterized in that it 
comprises a reamer. 

14. Set of instruments for the insertion of the osteosyn- 
thesis plate according to claim 3, characterized in that it 
comprises a reamer. 

15. Set of instruments for the insertion of the osteosyn- 
thesis plate according to claim 4, characterized in that it 
comprises a reamer. 

16. Set of instruments for the insertion of the osteosyn- 
thesis plate according to claim 5, characterized in that it 
comprises a reamer. 

17. Set of instruments for the insertion of the osteosyn- 
thesis plate according to claim 6, characterized in that it 
comprises a reamer. 

18. Set of instruments for the insertion of the osteosyn- 
thesis plate according to claim 7, characterized in that it 
comprises a reamer. 

***** 
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Alerting Abstract WO Al 

NOVELTY - The device (10) includes a pair of plate members (12,14) having flat support plates (18,36) for 
contacting and resting against the softer central cancellous bone portion of respective end plates of adjacent 
vertebrae. 

DESCRIPTION - The support plates have a front template portion (27,44) that is orthogonal to the flat support 
plate and is . bent in a direction to communicate with the anterior surface of the hard cortical endplate of the 
respective vertebrae. The flat support plates are provided with a central channel (56) in which a support strut (55) 



J < L 

may be placed. The support is configured to vary the distance between the support plates such that the height of the 
apparatus proximate the anterior end is greater than the height of the device at the posterior end whereby the natural 
lordosis of the spine is maintained after the apparatus is installed. 

USE - An interbody spinal fusion device for promoting the fusion of two adjacent vertebrae, during spinal implant 
orthopaedic procedures. 

ADVANTAGE - Decreases the risk of subsidence and provides a larger area of contact between the bone* graft 
material and adjacent vertebrae. Maintains normal lordosis. 

DESCRIPTION OF DRAWINGS - The drawing is a perspective view of an interbody spinal fusion device. 
10 the implant device 
12,14 plate members 
18,36 flat support plates 
27,44 front template portion 

55 support strut 

56 central channel 
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Claim: What is claimed is: 

1. 1. An interbody spinal fusion device for facilitating fusion between adjacent vertebrae of a human spine, the 
interbody spinal fusion device comprising: 

• a pair of bone-engaging plate members adapted to engage respective ones of the vertebrae, and to be 
accommodated therebetween, for maintaining the respective vertebrae in a predetermined spaced apart 
relationship, the interbody fusion device having an anterior end distal from a posterior end, the 
bone-engaging plate members each having; 

• a support plate configured to communicate intimately with an endplate of an associated one of the adjacent 
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A spinal fusion implant device (10), and method of use, for 
promotes device for promoting a spinal fusion between 



neighboring vertebrae. The spinal fusion device may be 
located within the intervertebral disc space and includes a 
pair of plate member (12, 14) that preferably have flat 
support plates (18, 36) for contacting and resting against the 
softer, central cancellous bone portion of respective end- 
plates of adjacent vertebrae. The support plates have a front 
template portion (27, 44) that is substantially orthogonal to 
the flat support plate and is bent in a direction to commu- 
nicate with the anterior surface of the hard cortical endplate 
the respective vertebrae. The flat support plates are provided 
with a central channel (56) in which a support strut (55) may 
be placed. The support is configured to vary the distance 
between the support plates such that the height of the 
apparatus proximate the anterior end is greater than the 
height of the device at the posterior end whereby the natural 
lordosis of the spine is maintained after the apparatus is 
installed. The support strut may be selected from a set of 
support struts of predetermined height and angle, to alter the 
vertical distance between the support plates to customize the 
apparatus to fit a given patient. Channels formed (66, 67), on 
either side of the support strut, are filled with bone graft 
material and contact the endplates of the vertebrae through 
large openings (25, 26, 43, 45) in the flat support plates to 
facilitate fusion. 
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[0029] At anterior end 16, longitudinal members 22, 23, 
and 24 terminate with a generally curved section that is bent 
substantially orthogonal to the horizontal plane of bottom 
support plate 18 in the direction of communication of the 
template and the vertebral body. The generally curved 
section is herein referred to as bottom template 27. Bottom 
template 27 has an anterior front face surface 28 at anterior 
side 16 of the device and an opposing posterior surface 29 
(designated, but not specifically shown in this figure). Pos- 
terior surface 29 is adapted to contact and rest flush against 
the curved anterior cortical surface of the lower vertebra (not 
shown). 

[0030] In this embodiment, bottom template 27 is pro- 
vided with three pre-drilled holes 31, 32 and 33 which may, 
in some embodiments, be internally threaded. Fasteners, 
such as threaded orthopedic bone screws (not shown) are 
inserted through the pre-drilled holes and into the hard 
cortical bone of the anterior surface of the vertebra. In 
preferred embodiments, the pre-drilled holes may be con- 
figured to adjust the angle of placement of the bone screws 
so that the bone screws can be set to work against each other 
in order to stabilize the device. 

[0031] While a total of six bone screws are used in the 
specific embodiment described herein, it is to be understood 
that the bone-engaging plate members can be attached to 
vertebrae using a greater or lesser number of fasteners 
depending on different variables, including, but certainly not 
limited to, size or bone density of the vertebrae, spatial 
positioning of the vertebrae, and the level of attachment 
required by the physician. 

[0032] Orthopedic bone screws of the type suggested for 
use in the practice of the iovention are well-known and 
available from a variety of suppliers known to those of 
ordinary skill in the art. However, it is to be understood, that 
other known or new and improved forms of orthopedic 
screws and other types of improved orthopedic fasteners and 
fastening systems are within the contemplated scope of the 
invention. 

[0033] Top plate member 12 is generally equivalent in 
structure to bottom plate member 14, and in some embodi- 
ments, may be identical in structure to bottom plate member. 

[0034] However, in use, the top plate member 12 is flipped 
so that top template 44 will be bent substantially orthogonal 
to the horizontal plane of top support plate 36 in the 
direction of communication of the template and the vertebral 
body. 

[0035] Referring to FIG. 1, top plate member 12 has a top 
support plate 36 that is adapted to rest on the endplate of the 
upper vertebra (not shown). Top support plate 36 has an 
outer surface 37 that contacts the upper vertebra and an inner 
surface 38 (designated, but not specifically shown in this 
figure). Top support plate 36 has three longitudinal members 
39, 40, and 41 that terminate in a generally curved section 
42 at posterior end 17. Longitudinal members 39, 40 and 41 
define two large openings 43 an 45. At anterior end 16, 
longitudinal members 39, 40 and 41 terminate with top 
template 44. Top template 44 has an anterior front face 
surface 46 at anterior side 16 of the device and an opposing 
posterior surface 47 (designated, but not specifically shown). 
Posterior surface 47 is adapted to contact and rest flush 
against the curved anterior cortical surface of the upper 



vertebra (not shown). Top template 44 is also provided with 
three pre-drilled holes 48, 49, 50. 

[0036] Bottom template 27 has tabs, illustratively adjacent 
tabs 34 and 35, that are integrally formed, and coplanar with, 
the anterior front face of bottom template 27, but extend in 
a direction opposite to the direction that the template is bent. 
For bottom template 27, the tabs extend upward from its 
inner surface 20. Tabs 34 and 35 form an initial guide, or slot 
53, that precludes transverse dislocation of support strut 55 
when inserted into the interbody spinal fusion device. In this 
specific embodiment, the tabs are spaced apart to define an 
opening having a width approximately equal to the width of 
central longitudinal member 23. Top template 44 also has 
tabs, illustratively tabs 51 and 52, that define a slot 54. 
However, in the case of top template 44, the tabs extend in 
a direction downward from its inner surface 38. When top 
plate member 12 and bottom plate member 14 are mounted 
to adjacent vertebrae, as will be described hereinbelow, tabs 
34 and 35 in combination with tabs 51 and 52, are aligned 
to form generally an aperture 56 into which wedge-shaped 
support strut 55 is inserted. 

[0037] In addition to the foregoing, in some embodiments 
additional tabs (shown, but not specifically designated, in 
FIG. 1) may be provided. In these embodiments, the tabs 
can operate to define additional slots/apertures for the inser- 
tion of more than one support strut. The tabs, which extend 
in an opposing direction to the main body of the template, 
and in front of the channels into which one graft material 
will be placed, can also operate to stabilize and anchor the 
device. 

[0038] The interbody spinal fusion device 10 has a height 
that is defined by the vertical distance between the outer 
surface 39 of top support plate 36 and the outer surface 19 
of bottom support plate 18. The height is adjustable by 
selection and insertion of a strut of the appropriate size into 
aperture 56, and preferably, varies along the interbody spinal 
fusion device 10 between anterior end 16 and posterior end 
17 so as to maintain the natural lordosis of the spine. 

[0039] Referring to exemplary strut 55, shown in FIG. 1 
prior to insertion, support strut 55 comprises a solid wedge- 
shaped object of a predetermined maximum height at ante- 
rior end 81 and minimum height at posterior end 83. The 
angle of the wedge-shaped strut is determined by the height 
of posterior end 83 relative to the height of anterior end 81. 
In a kit embodiment of the invention, a selection of support 
struts of varying height and/or angle would be provided 
along with the top and bottom plate members in a surgical 
kit so that the practitioner can select the appropriate strut for 
the individual patient. The angle of support strut 55 is chosen 
to maintain the lordosis of the vertebral column. The height 
of support strut 55 is chosen to approximate the height of the 
disc material that previously occupied the intervertebral 
spacing. It is anticipated that as few as two or three support 
struts will be all that is required to practice the invention. Of 
course, this number is illustrative and is in no way intended 
to be limiting. This is a significant reduction in the amount 
of parts required for a surgical kit for an interbody fusion 
operation. 

[0040] In use, support strut 55 is inserted in aperture 56 
between longitudinal members 23 and 40, spanning the 
intervertebral region and resting firmly against the upper and 
lower vertebrae. In some embodiments, top plate 36 has a 
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material may be packed. In addition, there large openings in 
the support plate provides for a large area of contact between 
the bone graft material and the prepared endplates of the 
vertebrae. 

[0052] Although the invention has been described in terms 
of specific embodiments and applications, persons skilled in 
the art can, in light of this teaching, generate additional 
embodiments without exceeding the scope or departing from 
the spirit of the invention described herein. Accordingly, it 
is to be understood that the drawing and description in this 
disclosure are proffered to facilitate comprehension of the 
invention, and should not be construed to limit the scope 
thereof. 

What is claimed is: 

1. An interbody spinal fusion device for facilitating fusion 
between adjacent vertebrae of a human spine, the interbody 
spinal fusion device comprising: 

a pair of bone -engaging plate members adapted to engage 
respective ones of the vertebrae, and to be accommo- 
dated therebetween, for maintaining the respective ver- 
tebrae in a predetermined spaced apart relationship, the 
interbody fusion device having an anterior end distal 
from a posterior end, the bone-engaging plate members 
each having; 

a support plate configured to communicate intimately 
with an endplate of an associated one of the adjacent 
vertebrae, the support plate having an outer surface that 
contacts the associated vertebra and an inner surface 
directed toward the other of the adjacent vertebrae, the 
support plate having apertures therethrough and at least 
one longitudinal support plate portion extending sub- 
stantially through the support plate from the anterior 
end thereof to the posterior end thereof, and 

a generally curved template having a first template surface 
extending outward substantially orthogonal with 
respect to the horizontal plane of the support plate in 
the direction of the outer surface of the support plate, 
the first template surface facing in the posterior direc- 
tion and arranged for communicating with a substan- 
tially lateral anterior cortical surface portion of the 
associated vertebra, the template further having an 
anterior surface; and 

a support strut interposed between respective inner sur- 
faces of the bone-engaging plate members, said support 
strut being arrange to extend substantially parallel to 
the longitudinal support plate portion, the support strut 
being adapted to maintain the bone-engaging plate 
members apart in a predetermined spatial relationship 
wherein a distance between the respective inner sur- 
faces proximate the anterior end is greater that the 



distance proximate the posterior end, whereby a sub- 
stantially natural lordosis of the human spine is main- 
tained. 

2. The interbody spinal fusion device of claim 1 wherein 
the support plate is generally flat. 

3. The interbody spinal fusion device of claim 1 wherein 
the support plate is adapted to follow generally the contour 
of the endplate of the vertebra with which it communicates. 

4. The interbody spinal fusion device of claims 1 and 2 
wherein the support plate comprises three longitudinal mem- 
bers that define two large apertures through the support 
plate. 

5. The interbody spinal fusion device of claim 4 wherein 
the longitudinal members terminate in a generally curved 
section at the posterior end, and terminate with the template 
at the anterior end. 

6. The interbody spinal fusion device of claim 1 wherein 
the anterior surface of at least one template is provided with 
at least three apertures for accommodating fasteners. 

7. The interbody spinal fusion device of claim 7 wherein 
the apertures are configured to determine the angle of 
penetration of the fasteners into each vertebra. 

8. The interbody spinal fusion device of claims 6 and 7 
wherein the fasteners are orthopedic bone screws. 

9. The interbody spinal fusion device of claim 1 wherein 
the support plate further includes at least two tabs that are 
integrally formed, and coplanar, with the anterior surface of 
the template, and extend in the direction of the inner surface 
of the support plate. 

10. The interbody spinal fusion device of claim 9 wherein 
the support plate is provided with two adjacent tabs for 
guiding the support strut between the bone-engaging plate 
members during placement. 

11. The interbody spinal fusion device of claim 10 
wherein said two adjacent tabs define an opening having a 
width approximately equal to the width of the support strut. 

12. The interbody spinal fusion device of claim 1 wherein 
at least one of the support plates includes a protuberance on 
the inner surface of the longitudinal member proximate the 
posterior end to preclude over-insertion of the support strut 
in the posterior direction. 

13. The interbody spinal fusion device of claim 1 further 
including bone graft material packed into channels formed 
on either side of the support strut and extending between the 
support plates, the bone graft material communicating with 
the vertebrae through the openings in the support plates. 

14. The interbody spinal fusion device of claim 1 wherein 
there is further provided an end cap proximate the anterior 
end. 

15. The interbody spinal fusion device of claim 1 wherein 
the support strut is wedge-shaped. 

♦ * * * * 
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Alerting Abstract WO A2 

NOVELTY - A plating system (I) for bone fixation for mammalian bone structures, has first and second plate 
segment, each of segments are affixed onto bone structure with another bone structure in aligned spatial 
relationship, coupler unit (coupling segment) being securable to first and second plate segment, is selectively 
adjustable to define movement (compression and subsidence) of bone structures in aligned spatial relationship. 
DESCRIPTION - A plating system (I) for bone fixation for mammalian bone structures, comprises a first plate 



segment and a second plate segment, each of the segments adapted to be affixed onto a bone structure with another 
bone structure in an aligned spatial relationship, a coupler unit (coupling segment) being securable-to the first plate 
segment and the second plate segment, the coupler unit being selectively adjustable to define the movement 
(compression and subsidence) of the bone structures in the aligned spatial relationship. 

USE - (I) is useful for fixing mammalian bone structures, which involves implanting a first prosthetic device and a 
second prosthetic device at predefined locations along the anatomically desired plane of the bone structures, 
securing a first plate segment and a second plate segment onto the first and the second prosthetic devices, 
respectively, and attaching a coupler to the first plate segment and the second plate segment, where the coupler is 
selectively adjustable to define movement of the bone structures in the aligned spatial relationship. The method 
further involves securing first plate segment and the second plate segment to the bone structures. The prosthetic 
device includes a portion of a distraction screw. The anatomically desired plane of the bone structures comprises the 
centerline of the bone structures. The securing step further involves, compressing a portion of the prosthetic device, 
placing a portion of each plate segment between the bone structure and the compressed portion of the prosthetic 
device, and decompressing the portion of the prosthetic device to secure the plate segment between the bone 
structure and the prosthetic device. The coupler is adjustable to maintain compression of the bone structures, and to 
allow subsidence of the bone structures. (I) is useful for fixing mammalian bone structures, which involves 
positioning a first and second distraction screw on at least two mammalian bone structures, respectively, each of the 
distraction screws comprises a proximal segment (130) having an elongated body with an internal bore extending 
through the length of the elongated body, an deployable member disposed within the internal bore of the elongated 
body and adapted to be retractably deployed outside the internal bore and a prosthetic device including a head 
portion (122,1362) and a threaded shank portion and being detachably coupled to the elongated body, rotatably 
manipulating the distraction screws to effect the threading and affixation of the shank portions of the prosthetic 
devices onto the mammalian bone structures, detaching the elongated member segments from the prosthetic devices 
on the respective mammalian bone structures, and securing onto the first prosthetic device and the second prosthetic 
device, respectively a first plate segment and a second plate segment, each of the segments being aligned in a 
spatial relationship and securing a coupler unit (coupling segment) to the first plate segment and the second plate 
segment, the coupler unit being selectively adjustable to define the movement (compression and subsidence) of the 
bone structures in the aligned spatial relationship. The mammalian bone structure is a cancerous bone or cortical 
bone. The plating segments are constructed with a biologically adaptable or biologically compatible material. The 
biologically adaptable or biologically compatible material is stainless steel, titanium, combination metallic alloys, 
plastics, ceramics, osteo-conductive materials, and bioactive materials. The osteo-conductive material is 
demineralized bone matrix, hydroxyapatite, a transforming growth factor, platelet-derived growth factor or 
bone-morphogenic protein (all claimed). 

ADVANTAGE - (I) provides ease of use, reliable bone fixation, adjustable length, modular design, and the ability 
to accommodate and control bone settling. (I) maximizes the likelihood of proper plate placement, avoid maneuvers 
that weaken the vertebral bodies. 

DESCRIPTION OF DRAWINGS - The figure shows partial side view of a disassembled distraction screw. 

110 modular distraction screw 

120 distal segment 

122,1362 head 

124 threaded shank portion 

126 threads of shank portion 

128,1225 threads 

130 removable proximal segment 

132 elongated body 

136 member 

180 proximal portion 



1222 upper aspect of circular head 

1223 lower portion of the head 

1224 edge 

Technology Focus 

BIOTECHNOLOGY - Preferred System: In (I) the coupler unit is selectively adjustable to enable compression and 
subsidence of the bone structures in the aligned spatial relationship. The plates are slidably engaged substantially in 
the aligned spatial relationship. Each of the plates has a projection portion and a receiving channel for 
complemental placement of the projection portion of one plate segment into the receiving channel of another plate 
segment. The first plate segment has at least one projection portion and the second plate segment has at least one 
receiving channel to receive the projection portion of first plate segment. The projection portion has a generally 
elongated body (132) with cross-section shape such as triangle, truncated triangle, rectangle, modified rectangle or 
trapezoid. The coupler unit is selectively engaged with first plate segment and the second plate segment to secure 
one or both the plate segments to define the movement of the bone structures in the aligned spatial relationship. 
The coupler unit comprises an elongated element and a several fasteners for selectively engaging the plating 
segments. The coupler unit has an opening to receive at least one fastener passing through it to engage one or both of 
the plate segments. The coupler unit comprises stepped channel openings formed on the first plate segment and the 
second plate segment and arranged in a substantially overlapping relationship and defining an internal travel 
pathway between the first and the second plate segments, a bolt element having a threaded shank portion (124) 
passing through the stepped channel openings with locking mechanisms at the ends of the shank to secure the plate 
segments, and a frictional element fitted in the internal travel pathway and engageable by the treaded shank portion 
to couple the bolt element to either the first plate segment or the second plate segment. The frictional element has 
threads cooperating with, and carried by the threaded shank portion of the bolt element to effect the selective 
engagement of the first plate segment or the second plate segment. The bolt element and the openings of the 
stepped channels are of substantially similar width. A portion of the frictional element and the internal travel 
pathway are of substantially similar width. The channel of the first plate segment has an enlarged opening defining a 
keyhole shape adapted to accept the locking mechanism including the bolt element passing through it between a first 
position outside the channel opening of the first plate segment to affix the spatial relationship of the plate segments 
in compression and a second position of the retainer within the internal travel pathway and enabling the relative 
movement of the first plate segment and the second plate segment for bone subsidence. The plate segments has at 
least one opening to accommodate a bone screw for securing the plate segments onto the bone structures. The plate 
segments has at least one opening to receive a portion of a distraction screw implanted at a predetermined landmark 
of the bone structure. The plate segments has curved surfaces to conform to the surface contours of the bone 
structures. The plate further comprises an end coupler adaptable to be engaged by a distraction screw. The end 
coupler includes unit for engagement with the distraction screw comprising interfitting threads or complemental 
spines. 
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(57) ABSTRACT 

A bone plating system is provided that permits maintenance 
of a compression force while also accommodating bony 
subsidence, among other features. Methods of implantation 
are also provided that improve alignment and placement 
during implantation and avoid maneuvers that weaken the 
vertebral bodies. A modular distraction screw is placed 
during the initial stages of surgery when all relevant land- 
marks are still intact. After completion of the surgical bone 
work, a proximal end of the distraction screw is detached, 
leaving a protruding distal segment implanted in the cen- 
terline of the vertebral bodies above and below the newly 
fused disc space. A bone plate is guided into proper position 
relative to the upper and lower vertebra by attaching the 
bone plate to the protruding distal segments. The distal 
segments of the distraction screws are tightened onto the 
plate and the plate is held stationary while bone screws are 
placed. The bone plating system is also extendable, allowing 
additional bone plates to be placed and coupled with existing 
plate components to create a multi-level plating system. 
Additional bone plates may be placed contemporaneously or 
during a subsequent surgical procedure. 
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distal segment 120 of the modular distraction screw and an 
end-coupler. These features have been described above and 
will not be illustrated further. 

[0092] The plating system of the present invention can be 
applied, by way of a multilevel plating configuration to 
fixate three or more bones after the removal of two or more 
discs. As in the embodiments previously illustrated for 
single level plate, "multilevel" plates may be curved in 
either the vertical or horizontal plane, may contain one or 
more horizontal indentations in order to permit the place- 
ment of additional curvature in the vertical plane, and may 
be made of any biologically adaptable or compatible mate- 
rials. Each of the upper and lower ends of the plates will 
contain two boreholes to accommodate bone fasteners, a 
central slot to anchor the distal segment 120 of the modular 
distraction screw and an end-coupler to accommodate pos- 
sible modular extension of the fusion at a later date. 

[0093] FIG. 17 shows an exemplary embodiment of the 
multi-level plates, where one of the number of sliding 
mechanisms can be used at each level such that the total 
number of sliding mechanisms is equal to the number of 
discs removed and fused. Longer plates can be made by the 
sequential addition of other levels. While the illustrated plate 
present only one exemplary embodiment of the sliding 
mechanism and coupler means, it is understood that any of 
the previously discussed embodiments may be used in any 
combination to produce these plates. Further, different slid- 
ing mechanism designs can be used at different levels, if 
desired. 

[0094] With the exception of the two ends, a segment 300 
with two full thickness bore holes is placed between each of 
the sliding portions. These boreholes may be oriented in the 
true vertical plane or form an angle with the vertical. The 
boreholes will be angled towards each other in the plate's 
short axis (horizontal plane) and form a right angle with the 
body of the plate in the long axis (vertical plane). The top 
opening of the boreholes may be flush with the plate surface 
or may be recessed. The distance between the boreholes may 
also vary depending on the requirement of plate application 
and design. 

[0095] Removal of two or more discs is accomplished by 
the step-wise removal of individual discs until all pathologi- 
cal levels have been addressed. Modular distraction screws 
may be used at each vertebral level if desired, but their use 
is required only at the upper and lower-most vertebras while 
conventional distraction screws can be used at all interven- 
ing levels. After completion of the bone work, the proximal 
segments of the distraction screws are removed leaving the 
distal segments attached to the upper and lower-most ver- 
tebral bodies. At other disc levels, the distraction screw can 
be completely removed after the completion of the bone 
work. 

[0096] The plate is guided to proper position along the 
upper-most and lower-most vertebra by the attached distal 
segments — as described above for single level procedures. 
The distal segments of the distraction screws are tightened 
onto the plate after selection of optimal bone screw position. 
In this way, the plate is held stationary while the bone screws 
are placed into the upper and lower-most vertebras and the 
plate is fixed at each end. Depending on surgeon preference, 
fixation of the intervening vertebral levels may be started 
from either end of the plate. For illustration, fixation will be 



started inferiorly. The plate segment intended to fixate the 
vertebra immediately superior to the lower-most vertebra is 
moved into a desired position. The sliding mechanism 
between this segment and the plate segment attached to the 
lower-most vertebra is then locked. Once these segments are 
immobilized, bone screws are placed into the vertebra 
immediately superior to the lower-most vertebra. The pro- 
cess is repeated at each of the remaining vertebra. If com- 
pression is desired across the construct, it's applied across 
the upper and lower-most vertebras prior to placement of the 
bone screws into any of the intervening vertebra. Compres- 
sion is maintained until all the vertebras have been fixed to 
the plate. Once all sliding mechanisms have been locked, the 
compression device may be released and the force will be 
maintained by the plate. 

[0097] Alternatively, one or more sliding mechanisms can 
be used to accommodate boney subsidence at two or more 
fused levels. This is accomplished by using a slotted bore- 
hole between levels. FIG. 17A illustrates this design feature 
in a two level plate in which only one sliding mechanism is 
employed. Again, the plate is placed after completion of the 
bone work and plate placement is started by fixation of the 
plate at each end using the distal segments of the distraction 
screws. The plate is set to the desired length and the sliding 
mechanism is locked. If desired, compression may be 
applied prior to closure of the mechanism. The bone screw 
is placed at the end of the slotted borehole immediately 
adjacent to the sliding mechanism and the subsidence screw 
is opened. In this way, the plate's adjustable length and 
subsidence can be accomplished using a single sliding 
mechanism. While the second embodiment of the sliding 
mechanism as well as the alternative embodiments of the 
end-coupler and central channel are illustrated, it is under- 
stood that any of the previously discussed embodiments may 
be used in any workable combination to produce these 
plates. 

[0098] FIG. 17B demonstrates the other potential designs 
that can be used for a three level plate. Other possible 
variations that can be used in creating a other multi-level 
plating system. Longer plates can be made by the sequential 
addition of other levels. 

[0099] While the particular systems and methods herein 
shown and described in detail are fully capable of attaining 
the above described objects of this invention, it is to be 
understood that the description and drawings presented 
herein represent a presently preferred embodiment of the 
invention and are therefore representative of the subject 
matter which is broadly contemplated by the present inven- 
tion. It is further understood that the scope of the present 
invention fully encompasses other embodiments that may 
become obvious to those skilled in the art and that the scope 
of the present invention is accordingly limited by nothing 
other than the appended claims. 



What is claimed is: 

1. A plating system for bone fixation for mammalian bone 
structures, comprising: 

(a) a first plate segment and a second plate segment, each 
of the segments adapted to be affixed onto a bone 
structure with another bone structure in an aligned 
spatial relationship; 
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(b) a coupler means (coupling segment) being securable 
to the first plate segment and the second plate segment, 
the coupler means being selectively adjustable to define 
the movement (compression and subsidence) of the 
bone structures in the aligned spatial relationship. 

2. The plating system of claim 1 wherein the coupler 
means is selectively adjustable to enable compression and 
subsidence of the bone structures in the aligned spatial 
relationship. 

3. The plating system of claim 1 wherein the plates are 
slidably engaged substantially in the aligned spatial rela- 
tionship. 

4. The plating system of claim 1 wherein each of the 
plates has a projection portion and a receiving channel for 
complemental placement of the projection portion of one 
plate segment into the receiving channel of another plate 
segment. 

5. The plating system of claim 1 wherein the first plate 
segment has at least one projection portion and the second 
plate segment has at least one receiving channel to receive 
the projection portion of first plate segment. 

6. The plating system of claim 5 wherein the projection 
portion has a generally elongated body with cross-section 
shape selected from the shapes of a triangle, truncated 
triangle, rectangle, modified rectangle, and a trapezoid. 

7. The plating system of claim 1 wherein the coupler 
means is selectively engaged with first plate segment and the 
second plate segment to secure one or both the plate seg- 
ments to define the movement of the bone structures in the 
aligned spatial relationship. 

8. The plating system of claim 1 wherein the coupler 
means comprises an elongated element and a plurality of 
fasteners for selectively engaging the plating segments. 

9. The plating system of claim 8 wherein the coupler 
means has an opening to receive at least one fastener passing 
therethrough to engage one or both of the plate segments. 

10. The plating system of claim 1 wherein the coupler 
means comprises stepped channel openings formed on the 
first plate segment and the second plate segment and 
arranged in a substantially overlapping relationship and 
defining an internal travel pathway between the first and the 
second plate segments; a bolt element having a threaded 
shank portion passing through the stepped channel openings 
with locking mechanisms at the ends of the shank to secure 
the plate segments; 

and a frictional element fitted in the internal travel path- 
way and engage able by the threaded shank portion to 
couple the bolt element to either the first plate segment 
or the second plate segment. 

11. The plating system of claim 10 wherein the frictional 
element has threads cooperating with and carried by the 
threaded shank portion of the bolt element to effect the 
selective engagement of the first plate segment or the second 
plate segment. 

12. The plating system of claim 10 wherein the bolt 
element and the of the openings of the stepped channels are 
of substantially similar width. 

13. The plating system of claim 10 wherein at least a 
portion of the frictional element and the internal travel 
pathway are of substantially similar width. 

14. The plating system of claim 10 wherein the channel of 
the first plate segment has an enlarged opening defining a 
keyhole shape adapted to accept the locking mechanism 
including of the bolt element passing therethrough between 



a first position outside the channel opening of the first plate 
segment to affix the spatial relationship of the plate segments 
in compression and a second position of the retainer within 
the internal travel pathway and enabling the relative move- 
ment of the first plate segment and the second plate segment 
for bone subsidence. 

15. The plating system of claim 1 wherein the plate 
segments each has at least one opening to accommodate a 
bone screw for securing the plate segments onto the bone 
structures. 

16. The plating system of claim 1 wherein the plate 
segments each has at least one opening to receive a portion 
of a distraction screw implanted at a predetermined land- 
mark of the bone structure. 

17. The plating system of claim 1 wherein the mammalian 
bone structure is a cancellous bone or cortical bone. 

18. The plating system of claim 1, wherein at least a 
portion of the plating segments is constructed of a biologi- 
cally adaptable or biologically compatible material. 

19. The plating system of claim 18 wherein the biologi- 
cally adaptable or biologically compatible material is 
selected from the group of materials consisting of stainless 
steel, titanium, combination metallic alloys, plastics, ceram- 
ics, osteo-conductive materials, and bio-active materials. 

20. The plating system of claim 19 wherein the osteb- 
conductive material is a deminerized bone matrix, a 
hyroxyapatite, a transforming growth factor, platelet-derived 
growth factor or a bone-morphogenic protein. 

21. The plating system of claim 1, wherein each of the 
plate segments has curved.surfaces to conform to the surface 
contours of the bone structures. 

22. The plating system of claim 1 wherein each of the 
plate further comprises an end coupler adaptable to be 
engaged by a distraction screw. 

23. The plating system of claim 22 wherein the end 
coupler includes means for engagement with the distraction 
screw comprising inlerfitting threads or complemental 
spines. 

24. A modular plating system for bone fixation for mam- 
malian bone structures comprising: 

(a) a plurality of plate segments, each of the segments 
adapted to be affixed onto a bone structure with another 
bone structure in an aligned spatial relationship; and 

(b) a coupler means (coupling segment) being securable 
to at least two of the plate segments and selectively 
adjustable to define the movement (compression and 
subsidence) of the bone structures in the aligned spatial 
relationship. 

25. A method for fixating mammalian bone structures 
comprising the steps of: 

(a) implanting a first prosthetic device and a second 
prosthetic device at predefined locations along the 
anatomically desired plane of the bone structures; 

(b) securing a first plate segment and a second plate 
segment onto the first and the second prosthetic 
devices, respectively; and 

(c) attaching a coupler to the first plate segment and the 
second plate segment, wherein the coupler is selec- 
tively adjustable to define movement of the bone struc- 
tures in the aligned spatial relationship. 
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26. The method of claim 25, further comprising securing 
the first plate segment and the second plate segment to the 
bone structures. 

27. The method of claim 25 wherein each prosthetic 
device includes a portion of a distraction screw. 

28. The method of claim 25 wherein the anatomically 
desired plane of the bone structures comprises the centerline 
of the bone structures. 

29. The method of claim 25 wherein the securing step 
further comprises: 

compressing a portion of the prosthetic device; 

placing a portion of each plate segment between the bone 
structure and the compressed portion of the prosthetic 
device; and 

decompressing the portion of the prosthetic device to 
secure the plate segment between the bone structure 
and the prosthetic device. 

30. The method of claim 25 wherein the coupler is 
adjustable to maintain compression of the bone structures. 

31. The method of claim 25 wherein the coupler is 
adjustable to allow subsidence of the bone structures. 

32. A method for fixating mammalian bone structures 
comprising the steps of: 

(a) on at least two mammalian bone structures respec- 
tively position a first distraction screw and a second 
distraction screw, each of the distraction screws com- 



prises a proximal segment having an elongated body 
with an internal bore extending through the length of 
the elongated body; an deployable member disposed 
within the internal bore of the elongated body and 
adapted to be retractably deployed outside the internal 
bore and a prosthetic device including a head portion 
and a threaded shank portion and being detachably 
coupled to the elongated body; 

(b) ,rotatably manipulating the distraction screws to effect 
the threading and affixation of the shank portions of the 
prosthetic devices onto the mammalian bone structures; 

(c) detaching the elongated member segments from the 
prosthetic devices on the respective mammalian bone 
structures; and 

(d) securing onto the first prosthetic device and the second 
prosthetic device respectively a first plate segment and 
a second plate segment, each of the segments being 
aligned in a spatial relationship and securing a coupler 
means, (coupling segment) to the first plate segment 
and the second plate segment, the coupler means being 
selectively adjustable to define the movement (com- 
pression and subsidence) of the bone structures in the 
aligned spatial relationship. 

***** 
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nPOAOJlbHblX HEPEJ10MOB M yCTPOHCTBO 

RJW ErO OCyiUECTBJIEHHH 
I 2 



•H3o6,peTeHHe othochtch k mcahuhhc, a 
jiMeHHo k cnocoSaM JieneHHH nepejioMOB koc- 
Teft h y-cTpoftcTBaM ajih hx ocyiuecTB^eHHfl. 

H3BecTeH cnoco6 ocTeocHHTe3a Kocbix h 
inpoao^bHbix nepejioMOB nyTe.M .npeABapHTejib- 
ihoh peno3HUHH c jiocjieAyJomuM npoBeAeHHe.M 
TpaH-c(J)MKcaTapoB nepe3 06a .KOpT.HKajibHbix 
CJ10H KOCTHblX >({)parMeHTOB II]. 

H3BecTHbift 010006 ocymecTB/iaeTCH c no- 

MOLUbK) yCTpOfiCTBa, KOTOpoe COAep)KHT ABa 

KpoHiiiTefiHa, «CBH3aHHbix :Me>KAy co6oh c ;no- 
Moiixbio CTepjKHH h pe3b6aBoro na/ibua c raft- 

KOH [1]. 

Oah3ko 3tot -cnocofi He no3Bo^«eT .Bbi.noji- 
HHTb 3aKpbiTbift ocTeocHHTe3 h He o6ecneMH- 
Baer SMCOKOft h-pomhocth coeAHHeHHbix 

KOCTefl. 

Lle^ibio H3o6peTeHHH HB/ineTCH BbuiojiHe- 
wne 3awpbiToro ocTeocH<HTe3a h yBejiH^eHwe 

n.pOMHOCT,H COeAHHeHHH KOCTeft. 

iHocTaB/jeHHaH neJib AOCTHraeTca tbm, hto 
jipH ocymecTB^enHH cnaco6a ocTeocHHTe3a 

KOCblX H JipOAO^bHblX JiepeJIOMOB B KOCTHbie 

4>parMeHTbi b wanpaBjieHHH coBMemeHHbix 

WICK B3QAHT 4epe3 TpySnaTbie KOHAyKTOpbl- 

penoHaTopu Ha r;iy6HHy 3—5 mm MeTajiJiiwe- 
CKHe onHUH, ocymecTBJiHioT peno3nu,Hio h 
Aoa-HpoBaHHyK) KOMnpeccHjo ot;iomkob, npo- 

BOAHT CrmUH, 3aCBepJLHB3K)T KOCTHbie <j>paT- 

MeHTbi no KaHa^y AOJiovr-HHTe/ibRoro rpyoqa- 



Toro KOHAyKioipa-.penoHaTopa, ycTaHaBJiHua- 
■h)t ^H-KcaTopbi noA yr.ioM Apyr k Apyry, Jipn 

3-TOM OAHH — n epJl eHAH K V.T H pH O tK J1HHHH H3- 

jioMa, a BTopoA — nepneHAHKy.iapHO k och 

5 ,KOCTH. 

KpoMe Toro, b ycrpoHCTBo A«na ocymecTB- 
jieHHji jipeA/iaraeMoro cnocooa ocTeocHHTe3a 
kochx h npcaojibHbix nepejioMOB 'paooMHe 

.KOaUbl KpOHHlTettHOB HMeiOT TO.IOBKH c na30M 
10 H OTB ep CTH H M.H , B KOTOpblX yCTaHOBJieHbl 

Tpy6HaTbic KOHAVKTOpu-penoHaTopu, npn 

3 TQM OAHa H3 TOJlOBOK CHa6>KeHa AOnOJIHH- 

TejibHUM 0T.BepcTHeM, a .na pe3b6oBOM cTepw* 
He ycTaHOB^ena jipy^HHa. 
16 Ha HepTe>Ke H3o6pa>KeHO ycTpoficTBO Ann 
ocymecTB/ieHHH onoco6a 0CTeocHHTe3a kocwx 
h apoAOvibHbix nepe^oMos, o6mHfi bha b pa3- 
pe3e. 

YcTpOHCTBO BblJlO.THeHO B BHAC AByX 'KpOH- 

20 uiTefiwoB / ;H 2, necyinHx Ha ce6e conpHiKeH- 
Hbie -CTep>KeHb 3 c AHHaMOMerpH^ecKOH .npy- 
>khhoh 4 h pe3b6oBoft najieu 5 -c AHHefiwofl 
iiBKa^OH 6 h raKKofi 7 b 3HAe oapaiiiKa, Ha 
pa6oHHx KOHuax ^poniiiTeHHbi 1/ 11 2 HecyT ro- 

25 JIOBKH 8 H 9, B OTBepCTHHX KOTOpblX 3aKpeil- 

jieHbi TpyfiMaTbie KonAyKTOpbi-'penoHaTopbi W 
h I J, HiweiomHe KaHa^bi jioa cnHmw J 2 h 13. 
B KOHAyKTOpe-penOHaTope Id Bbino^Heno ao-. 
no^HHTevibHoe OTBepcrae 14 AviH ycTaHOBWi 
so $H ( KcaTopa 15 na -KOCTHbie (J>parMeHTij 16. 
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Cnoco6 ocymecTB.nHeT.CH .cneAyiomHM 06- 
pa30M. 

flocAe aHecTeaHH 30Hbi nepejiOMa to upeA- 
BapHTe^wroft peno3HUHH tioa peHTrenoBCKHM 
KOHTpo^ew ^epe3 nyHK'UHOHHbie OTBepcTHH b 

MHTJCHe TKflHH BB0AHT Tpy6»iaTbie KOHAyKTO- 

pbi^penoHaTopbi 10 m U b Hanpa&jreHHH, coot- 
BeTCTByioiue.M coBMemaeMbiM ToqKaM no'Beipx- 

3CCTH H3J10M3. Hepe3 KaHaJIbl KOHAyKTOpOB- 

penoHaTopoB 10 a 11 Ha iiviyfiHHy 3—5 mm b 
KocTHbie cJ>parMeHbi .bboaht cnnijbi 12 h 13, 3a 
cqeT o6paaoBaHHoro ynopa penaHaTopoB h 

Cn»U : npOH3BO£HT O.KO H M a TeJIbHy K) peno3HUHio 
nOBOpOTOM KpOHHUTeH'HOB 1 H 2 h MOK^par- 

\reHTa.pHyK> KOM-npeccHio nyTeM nepeMemenHH 
cTep>KHH 3 Ha pe3b60B0M na;ibue 5 raft'KOH 7. 
Ao3HpoBaHne B03&e#CTBHH Ha KOCTHbie cj)par- 

MeHTbl OCymeCTB.THIOT npil JIOMOIUH AHHa-MO- 

MeTpHqeoKOH jipyxoiwbi- 4. 

flocjie no^yweHHH nojiHoft a^anTauHH ji 
M-e>K(j>parMeHTHoft KOMnpecoHiH -cnHUbi 12 lh 13 
npOBOAHT qepe3 o6a k op th k a bH bi x cjioh 
xocthwx 4>.p a*r m chtob , ocymecTBJiHH BpeMen- 
nyio Tpa'HC(})HKcauHio. Hepe3 cBo6oAHoe ot- 
BepcTHe 14 AByxKaHajibHoro KOHAyKTopa-peno- 
aaTopa ./,/ npoH3BOAHT 3acBep.noBKy KOCTHoro 
(})par.MeHTa Ha iviyGHHy, c o otb ctct b y io m y io 
JHHefiHoft uiKa>ie 6, 'KOTOpan nofKa3biBaeT pac- 

CTOffHHe MOKA>' IKOHIUaMH KOHAyKTOpOBnpenO- 
H3TO.pOB 10 H ./:/ H COOTBeTCTByCT HeoSxOAH- 

moh AAHHe ^}HKcaTopa. illocne 3 a C B Gp JIOB-KH 
KOCTHbix 4)pai\\ieHT0B b 3tom iKaHavie nepe3 
KOHAyKTop-penoHaTop 11 npoH3B0AHT Hape3- 
Ky pe3b6bi h ycT3H atBJiHBaiOT uyT6M 3aKpyn.H- 
BaHHH uiypyna hjih b6hb3!hhh iUTH$Ta, .koto- 
pbie npoHHO cKpen^HioT KOCTHbie (JiparMeHTbi. 
Onwubi 12 h 13 yAajiHiOT, M3 TKaHefl H3BJie- 
Kaior TpyGMaTbie k on Ay kt o p bi - p eno h a to p bi 10 

H 11 nyTGM OTKpy^HBaHHH T3HKH .7, 

ZUh yBGJIH'HGHHH 33naca npOHHOCTH OCTeO- 

cHHTG3a »no BbiiuieojiHca'H.HOMy cjioco6y ycTa- 
naBJiH'BaiOT BTopoft <Jxi«ocaTop 11 OA yrviOM K 
nepBOMy (t. e, V«a6pa3Ho). MaHwnyjiHUHH 

3 3iK 3 H'MH'B a K)T HaJlOJKGHHeM THnCOBOft JIOHreTbl 

A^iH o6ecneneHHH »noxoH mhtkhm tk3hhm h 
yMeHMue-HHH Bpe^Hbix Harpy30K b 30He nepe^ 

vTOMa^ 

CnocoS h ycTpOHCTBo ajih ero ocymecTB- 
vieHHH nOSBOJIHIOT JiponaBecTH 3aKpbIT.yK) 
QKOHnaTejibHyio peno3HUHK>, Mew^parMeH- 
Tapnyio A03Kp0Ba'HHyio KOMJiipeccHio, crrporo 
KanpaB^eJtHyio ycTaHOBKy iKocTHoro 4>HKcaTO- 

;pa Jl JTOJiyHHTb y<CT0H4HBbIH, TIpOMHblH OCTeO- 

cifHTe3. Bee m a-H H!n y HiUhh ocymecTBJiHiOTCH 



nepe3 nyHKUHOH'HbiH" Kanaji b mhipkhx tk3hhx, 

KOTOpblH 3HaH.HTejIb.H0 MCHee Tp3BM3THMeH, 

neM OT.KpbiTbift 0CTeocHHTe3. V-o6pa3Hoe npo- 
BeAeHHe A&yx <}).H,KcaTopoB oSeone^HBaeT yc- 

5 TOHHMBblH 0CTeOCHHTe3 H XOpOUIHe yCJIOBHH 

penapaTHBHoro 0CTeacKHTe3a. 

Ho k as a h h h»m h .k riipHMeHeHHio HacTOHiuero 
3aKpbiToro ocTeocHHTe3a hbjihiotch Kocbie, 
cnHpajibHbie h KpynHoocKOJibMaTbie nepejiOMbi 
10 AJiHHHbix Tpy6naTbix koctch, RMeromHe a^h- 

HV ^H-HHH H3JIOM3 He MeHee AByx AH3MeTp0B 

(})parMeHTa. FIpoTHBOnoiKa3aHMeM hbjihiotch 
Hep6no.HHpyeMbie nepejiOMH h 3H3HHTe^bHaa 
Me>K$panMeHTapHaH HHTepino3HUHH, rAe JiOiKa- 
15 3aHbi -cnoco6bi OTKpbiToro ocTeocHHTe3a. 



Oop.Myjia H3o6.peTeHHH 

20 1. Cnoco6 ocTeocHHTe3a 'kochx h npoAojib- 
Jibix nepejioMOB -nyTeM .npeAsapHTejibHOH pe- 
no3HUHH c JiocneAyiomHM npoBeAeHHe.M TpaHC- 
(bmccaTopoB ^epe3 <o6a KapxHKa^bHbix c^oh 

KOCTHblX '(^parMeHTOB, 0 T JI H H a K) IU H H ,C H 
25 TBM, HTO, C UeAbK) Bbino/IHeHHH 3a.KpbITOrO 

ocTeocH!HTe3a h yBe*iH i ieHHH jipomhocth «coe- 
AHHeHHH .KOCTeft, B KOCTHbie 4>par.MeHTbi B 

Ha:npaB^eHHH coBMemeHHbix ToneK ibboaht hq- 
pe3 Tpy6qaTbie KOHAyKTopbi-penonaTopbi h^ 
30 *rAy6H<Hy 3-^5 mm mqtshui HHecKHe cnHUbi, ocy- 

LUeCTBJIHIOT ipen03H!UHK) H A03HpOB3HHVIO 
KOMnpeoCHK) OT^OMKOB, ;Ilp 0 BO AH T CHHUbl, 33C- 

BepjiHaaiOT KOCTHbie ^>par,MeHTbi no KaHajiv 

AOnOJIHHTe/IbHOrO Tpy6^3TOrO KO HAy KTOp 3- 

35 penoHaTops, ycTaHaBJiHBaioT ^HKcaro-pbi noA 
>tjiom Apyr k jxpyry, npHMeM oahh — jiepaieH- 

AHKyjIHpHO K JIHHHH H3JIOM3, a BTOpOH — 

nepneHAHKyjinpHo k och kocth. 

2. y.CTpOHCTB0 HJIH OCyiUeCTBJieHHH cno'co- 

40 6a -no n. I, <:oAep>Kamee ABa KpOHuiTeHHa, 

CBR3aHHbIX MOKAy C06ofi C TIOMOlUbK) CTep>K- 

hh :h pe3b6oBoro najibiia c raftKOH, ot^t h-h a- 
lo.meecH TeM, hto pa6oMHe kohuw kpohlu- 

TeftHOB -HMerOT rO^OB'KH C na30M H OTBepCTHH- 
45 MH, 'B KOTOpblX yCTaHOBJieHbl Tpy6waTbie »KOH- 

AyKTopbi-penoHampbi, npn 3tom oah3 hs ro- 
/iobok cHa6>KeHa a o:n oji h htqji b h bi m OTBep- 
cTHeM, a Ha pe3b6oBOM CTeip^KHe ycTawoBJieHa 
npy>KH.Ha, 

50 

HCTOHHHK ,HH(})OpM3.UHH, npHHHTblii SO 

b h h m a h h e npn 3KcnepT,H3e: 
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Internal anterior transpedicular fixation system for treating vertebral burst fracture, has pair of support 
plates fixed to adjoining vertebra with fixation elements without relative movement 
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Alerting Abstract EP A2 

NOVELTY - Supporting plates (10) each spanning at least one vertebra (S2) and having engaging portions (20,30) 
spanned by bridge portion, are fixed to vertebra. Each engaging portion has a receiving portion which is mounted to 
adjoining vertebra (SI, S3) with fixation elements (24,34). A clamp connects the bridge portions of supporting 
plates, restraining their relative movement. 

DESCRIPTION - The bridge portion has a width smaller than the width of two engaging portions. One of the 
receiving portion has a threaded opening. The fixation element has a transpedicular screw having bone screw thread 
and plate screw thread adapted to engage with the threaded opening of the receiving portion. A lock (38) such as 
lock nut, is provided at the other end to lock the screw by engaging with the posterior surface of vertebra column. 
An INDEPENDENT CLAIM is also included for the method of supporting vertebra. 
USE - For correcting spinal deformities anteriorly in treatment of vertebral burst fractures or tumors. 
ADVANTAGE - The fixation system is capable of efficient management of thoracolumbar burst fractures and 
tumors and enables easy implantation. Allows a surgeon for full access to the disk area. Distributes compressive 
loads to the supports and prevents displacement of graft materials. 

DESCRIPTION OF DRAWINGS - The figure shows the lateral diagrammatic view of the spinal anterior fixation 
system mounted on the portion of spinal column. 
10 Supporting plates 
20,30 Engaging portions 



24,34 Fixation elements 

38 Lock 

SI -S3 Vertebra 
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Vorder- und transpediculares Fixiersystem und Verfahren zum Befestigen der Wirbelsaule 
Anterior transpedicular fixation system and method for maintaining a vertebral column 
Systeme de fixation transpediculaire anterieure et procede de maintien de la colonne vertebrate 
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Original Abstract: The present invention relates to an internal anterior transpedicular fixation system and a method 
for rigidly fixing the spine anteriorly at the level above and below a thoracolumbar burst fracture or tumor. The 
internal anterior transpedicular fixation system has a support member defining a plurality of engaging portions 



thereon. At least two of the engaging portions are spaced longitudinally from each other and adapted to span at least 
one verteba. At least two of the engaging portions arc spaced laterally from each other and adapted to span a lateral 
distance of the verteba. A plurality of fixation elements are provided to mount the engaging portions onto the 
verteba. Thereby, the support member is restrained from rotational or translational movement relative to the verteba. 

Claim: 

1 . An internal anterior transpedicular fixation system for treating vertebral burst fractures or tumors which have 
been subjected to a vertebral body corpectomy, comprising: 

• a pair of supporting plates each spanning at least one verteba and having a first engaging portion, a second 
engaging portion, and a bridge portion joining said first and second engaging portions, said first engaging 
portion defining a first receiving portion, said second engaging portion defining a second receiving portion; 

• a clamping member adapted to connect said bridge portions of said supporting plates; and 

• a plurality of fixation elements each adapted to mount one of said first and second receiving portions onto a 
vertebra; 

whereby said supporting plates and the verteba are restrained from relative rotational or translational movement. 
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Original Abstract: The present invention relates to an internal anterior transpedicular fixation system and a method 
for rigidly fixing the spine anteriorly at the level above and below a thoracolumbar burst fracture or tumor. The 
internal anterior transpedicular fixation system has a support member defining a plurality of engaging portions 
thereon. At least two of the engaging portions are spaced longitudinally from each other and adapted to span at least 
one verteba. At least two of the engaging portions are spaced laterally from each other and adapted to span a lateral 
distance of the verteba. A plurality of fixation elements are provided to mount the engaging portions onto the 
verteba. Thereby, the support member is restrained from rotational or translational movement relative to the verteba. 



Claim: We claim: 



1 . 1 . An internal anterior transpedicular fixation system for treating spinal pathologies including vertebral burst 
fractures or tumors which have been subjected to a vertebral corpectomy, comprising: 

• a pair of supporting plates, each plate for spanning at least one vertebra and having a first engaging portion, 
a second engaging portion, and a bridge portion joining said first and second engaging portions, said first 
engaging portion defining a first receiving portion, said second engaging portion defining a second receiving 
portion; 

• a clamping member for connecting said bridge portions of said supporting plates; and 

• a plurality of fixation elements for mounting one of said first and second receiving portions onto a vertebra, 
wherein said fixation element is a transpedicular screw having a pointed tip, a bone screw thread portion in a 
middle portion of the screw and a plate screw thread portion adjacent to the pointed tip of the screw, said 

• plate screw thread portion for engaging with said threaded opening in one of said first and second receiving 
portions; 

• whereby said supporting plates and the vertebra are restrained from relative rotational or translational 
movement. 
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(57) ABSTRACT 

The present invention relates to an internal anterior trans- 
pedicular fixation system and a method for rigidly fixing the 
spine anteriorly at the level above and below a thoracolum- 
bar burst fracture or tumor. The internal anterior trans- 
pedicular fixation system has a support member defining a 
plurality of engaging portions thereon. At least two of the 
engaging portions are spaced longitudinally from each other 
and adapted to span at least one verteba. At least two of the 
engaging portions are spaced laterally from each other and 
adapted to span a lateral distance of the verteba. A plurality 
of fixation elements are provided to mount the engaging 
portions onto the verteba. Thereby, the support member is 
restrained from rotational or translational movement relative 
to the verteba. 

18 Claims, 5 Drawing Sheets 
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clamping member include two half members 82, as illus- 
trated in FIGS. 3, 4, 8a, and Sb. The two-piece joining 
member 80 can be adapted to join each other by various 
conventional clamping mechanism, such as clamping screws 
84. 

As shown in FIG. 4, the two half members 82 are adapted 
to sandwich the bridge portions 40 of the supporting plates 
10a and 10b. Each half member 82 can have at least one 
screw opening 86 thereon for receiving the clamping screws 
84. By tightening the clamping screws 84, the supporting 
plates 10a and 10b can be clamped and fixed in relation to 
each other and thus restrained from rotational and transla- 
tional movement. Accordingly, the joining member 80 can 
form a stable, firm, and symmetrical structure, which allows 
optimum anterior load distribution between the joined ver- 
tebrae and the supporting plates 10a and 10b. It will be 
appreciated that other embodiments of the joining member 
80 are also within the scope of the present invention. 

The anterior transpedicular system 1 of the present inven- 
tion can be made of any suitable material. Preferably, the 
material forming the anterior transpedicular system 1 is a 
material that is bio-compatible. Additionally or alternatively, 
the material can have the required stiffness for anterior 
fixation of the spine. Exemplary materials can be FDA 
approved human implant metals (e.g., 316L stainless steel), 
titanium, and titanium alloy (e.g., titanium-vanadium- 
aluminum). It will be appreciated that other applicable 
materials are also within the scope of the present invention. 

In a typical surgical procedure, the fixation elements 24 
and 34 are inserted into and through a patient's vertebae. 
Then the fixation elements 24 and 34 are made to extend 
through and partially engage with the receiving portions 22 
and 32 of the supporting plates 10a and 10b. After applying 
compression and/or distraction to the supporting plates 10a 
and 10b 3 the fixation elements 24 and 34 can be completely 
joined with the receiving portions 22 and 32 to fix the 
supporting plates 10a and 10b to the patient's vertebrae, 
thereby forming a solid fixation. In the embodiment where 
transpedicular screws are used as the fixation elements 24 
and 34, such transpedicular screws are inserted into a 
patients vertebae and the threaded holes 22 and 32 in the 
supporting plates 10a and 10b. Before the transpedicular 
screws 24 and 34 are to be firmly tightened, compression 
and/or distraction is applied to the supporting plates 10a and 
106. 

FIG. 9 shows an alternative embodiment of the anterior 
transpedicular system of the present invention. In the fol- 
lowing description, elements or components similar to those 
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in the embodiment of FIGS. 1 to 8, are designated with the 50 opening. 



system 101 of the present invention is capable of supporting 
the spine and preventing vertebrae from rotational or trans- 
lational movement. 

It will be appreciated that the various features described 
herein can be used singly or in any combination thereof. 
Therefore, the present invention is not limited to only the 
embodiments specifically described herein. While the fore- 
going description and drawings represent a preferred 
embodiment of the present invention, it will be understood 
that various additions, modifications and substitutions can 
be made therein without departing from the spirit and scope 
of the present invention as defined in the accompanying 
claims. The presently disclosed embodiment is therefore to 
be considered in all respects as illustrative and not 
restrictive, the scope of the invention being indicated by the 
appended claims, and not limited to the foregoing descrip- 
tion. 

We claim: 

1. An internal anterior transpedicular fixation system for 
treating spinal pathologies including vertebral burst frac- 
tures or tumors which have been subjected to a vertebral 
corpectomy, comprising: 

a pair of supporting plates, each plate for spanning at least 
one vertebra and having a first engaging portion, a 
second engaging portion, and a bridge portion joining 
said first and second engaging portions, said first 
engaging portion defining a first receiving portion, said 
second engaging portion defining a second receiving 
portion; 

a clamping member for connecting said bridge portions of 
said supporting plates; and 

a plurality of fixation elements for mounting one of said 
first and second receiving portions onto a vertebra, 
wherein said fixation element is a transpedicular screw 
having a pointed tip, a bone screw thread portion in a 
middle portion of the screw and a plate screw thread 
portion adjacent to the pointed tip of the screw, said 
plate screw thread portion for engaging with said 
threaded opening in one of said first and second receiv- 
ing portions; 

whereby said supporting plates and the vertebra are 
restrained from relative rotational or translational 
movement. 

2. The internal anterior fixation system of claim 1, 
wherein said first and second engaging portions each have a 
width, and said bridge portion has a width substantially less 
than the width of said first and second engaging portions. 

3. The anterior fixation system of claim 1, wherein at least 
one of said first and second receiving portions is a threaded 



same reference numbers increased by 100 and redundant 
description is omitted. 

According to the anterior transpedicular fixation system 
101, the supporting plates 110a and 110/? are integrated with 
the joining member 180 to form a unitary member. As a 55 
result, the anterior transpedicular fixation system 101 com- 
prises longitudinal and transverse support members 110 and 
180 that are integrally formed. The longitudinal support 
member 110 is adapted to span at least one vertebra. The 
transverse support member 180 is adapted to accommodate 60 
different width of the vertebrae of patients. The anterior 
transpedicular fixation system 101 also comprises a plurality 
of fixation elements 124 and 134 adapted to mount the 
anterior transpedicular fixation system 101 onto a patient's 
vertebae. It is preferred that the various components of the 65 
anterior transpedicular fixation system 101 are made of rigid 
materials. Accordingly, the anterior transpedicular fixation 



4. The anterior fixation system of claim 1, wherein said 
supporting plate includes a scalloped structure defined in at 
least one of said first and second receiving portions. 

5. The anterior fixation system of claim 1, wherein said 
second receiving portions are elongated slots. 

6. The anterior fixation system of claim 1, wherein said 
bone screw thread portion has a wider pitch and a deeper 
thread to purchase of bone. 

7. The anterior fixation system of claim 1, wherein said 
transpedicular screw has a locking member provided at the 
opposite end of said plate screw thread portion for engaging 
said transpedicular screw onto the posterior surface of the 
vertebra. 

8. The anterior fixation system of claim 1, wherein said 
fixation element further comprises a fastener member for 
engaging said plate screw thread portion on the transpedicu- 
lar screw. 
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9. The anterior fixation system of claim 1, wherein said 
clamping member has an adjustable length. 

10. An internal anterior transpedicular fixation system 
comprising: 

a support member defining a plurality of engaging por- 5 
tions thereon, at least two of said engaging portions 
being spaced longitudinally from each other and for 
spanning at least one vertebra, at least two of said 
engaging portions being spaced laterally from each 
other and for spanning a lateral distance of said verte- 
bra; and 

a plurality of fixation elements for mounting said engag- 
ing portions onto said vertebra, wherein said fixation 
element is a transpedicular screw having a pointed tip, 15 
a bone screw thread portion in a middle portion of the 
screw and a plate screw thread portion adjacent to the 
pointed tip of the screw; 

whereby said support members and said vertebra are 
restrained from relative rotational or translalional 
movement. 

11. The internal anterior fixation system of claim 10, 
wherein said support member comprises first and second 
engaging portions for spanning at least two vertebrae and 25 
third and fourth engaging portions laterally spaced from said 
first and second engaging portions, respectively. 

12. The internal anterior fixation system of claim 10, 
wherein at least one of said engaging portions is a threaded 
opening for engaging with said plate screw portion on one 30 
of said fixation elements. 

13. The internal anterior fixation system of claim 10, 
wherein at least one of said fixation members further com- 
prises a fastener member adapted to join said fixation 
element with one of said engaging portions, and wherein 35 
said fastener member includes a threaded opening for engag- 
ing with said plate screw portion on said fixation element. 

14. The internal anterior fixation system of claim 10, 
wherein each said fixation element has a locking member at 
the opposite end of said plate screw portion. 



20 



15. A method for supporting vertebrae, comprising: 
providing a fixation system comprising a support member 

and a plurality of fixation elements, said support mem- 
ber having first and second engaging portions for 
engaging with said fixation elements and for mounting 
onto at least one vertebra and said fixation element is a 
transpedicular screw having a pointed tip, a bone screw 
thread portion in a middle portion of the screw and a 
plate screw thread portion adjacent to the pointed tip of 
the screw; 

forming a plurality of openings in the posterior surface 

bicortically of a displaced vertebra for receiving said 

fixation elements; 
inserting said fixation elements from posterior vertebra 

bicortically into said openings respectively; and 
fixing said first and second engaging portions to their 

corresponding fixation elements to thereby support the 

vertebra. 

16. The method of claim 15 further comprising: 
fixing one of said first and second engaging portions; and 
applying compression or distraction to the vertebra before 

fixing the other of said first and second engaging 
portions. 

17. The method of claim 15, wherein said support member 
comprises a pair of supporting plates, each having a first 
engaging portion and second engaging portion, the method 
further comprising joining said supporting plates by a 
clamping member to thereby bold said supporting plates 
against axial and rotational movement. 

18. The method of claim 17 further comprising: 
fixing one of said first and second engaging portions; 
applying compression or distraction to the vertebra before 

fixing the other of said first and second engaging 
portions; and 

joining said supporting plates by clamping member after 
applying compression or distraction to the vertebra. 
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The hollow bone regeneration plate consists of two overlapping titanium metal or alloy sections (4,6), joined by a 
telescopic mechanism (2) permitting stress inducing movement. 

The telescopic mechanism has, e.g. a polygonal cross-section, limiting twisting between the two sections. The 
mechanism contains an elastic element (8), a pressure transducer (22), strain gauge (18) and thin film strain gauges 
to detect twisting or bending. These sensors are connected by a multiplexer to an active or passive transmitter (20). 
USE - In conjunction with control unit and stimulation device, microscopic movements in fracture area can be 
produced, accelerating bone regeneration process. Through internal measurements stimulus can be optimised. 
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Publication No. DE 4132021 Al (Update 199314 B) 
Publication Date: 19930401 
Platte zur Osteosynthese 

Assignee: Clasbrummel, Bernhard, 4837 Verl, DE (CLAS-I) 
Inventor: Clasbrummel, Bernhard, 4837 Verl, DE 

Agent: Haft, U., Dipl.-Phys., 8000 Muenchen; Berngruber, O., Dipl.-Chem. Dr.rer.nat, 8232 Bayerisch Gmain; 

Czybulka, U., Dipl.-Phys., Pat.-Anwaelte, 8000 Muenchen 

Language: DE (5 pages, 6 drawings) 

Application: DE 4132021 A 19910926 (Local application) 

Original IPC: A61B-17/58(A) 

Current IPC: A61B-17/58(A) 

Claim: 

• 1 . Platte zur Osteosynthese frakturierter Rohrenknochen, die mit einer Vielzahl von Schrauben versehen ist zur 
Verankerung in den miteinander zu verbindenden Fragmenten, dadurch gekennzeichnet, dass die Platte aus 
zwei in Langsrichtung hintereinander angeordneten Plattenteilen besteht, die uber einen Teleskopmechanismus 



miteinander verbunden sind, welcher axiale Relativbewegungen der beiden Plattenteile zueinander zur 
Einleitung kontrollierter Bewegungen in physiologischer Belastungsrichtung ermoglicht. 
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Original Abstract: The invention concerns a plate for use in the synthesis of fractured long bones, the plate having a 
multiplicity of bolts designed to anchor it in the fragments to be joined together. The plate is made up of two parts 
disposed next to each other in the longitudinal direction and connected to each other by a telescoping mechanism 
which permits longitudinal movement of the two plate parts relative to each other, thus enabling controlled 
micro-movements to be induced in the direction of physiological stress. 

Claim: The hollow bone regeneration plate consists of two overlapping titanium metal or alloy sections (4,6), joined 
by a telescopic mechanism (2) permitting stress inducing movement. 

The telescopic mechanism has, e.g. a polygonal cross-section, limiting twisting between the two sections. The 
mechanism contains an elastic element (8), a pressure transducer (22), strain gauge (18) and thin film strain gauges 
to detect twisting or bending. These sensors are connected by a multiplexer to an active or passive transmitter (20). 
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Designated States: (Regional Original) AT CH FR GB IT LI SE 
Original IPC: A61B-17/68(A) 
Current IPC: A61B-17/68(A) 
Claim: 

• 1 . Platte zur Osteosynthese frakturierter Roehrenknochen, die mit einer Vielzahl von Schrauben versehen ist zur 
Verankerung in den miteinander zu verbindenden Fragmenten, wobei die Platte aus zwei in Laengsrichtung 
hintereinander angeordneten Plattenteilen (4, 6) besteht, die ueber einen Teleskopmechanismus (2) miteinander 
verbunden sind, welcher axiale Relativbewegungen der beiden Platten zueinander ermoeglicht und zwischen den 
Plattenteilen (4, 6) ein elastisches Bauteil (8) aufweist, dadurch gekennzeichnet, dass zur Einleitung 
kontrollierter Bewegungen der beiden Plattenteile (4, 6) und damit der Knochenfragmente zueinander in 
physiologischer Belastungsrichtung das elastische Bauteil (8) so ausgebildet ist, dass es einer Annaeherung der 
beiden Plattenteile (4, 6) elastisch entgegenwirkt. 



• 1 . Plate for the osteosynthesis of fractured long bones, which is provided with a plurality of screws for anchoring 
in the fragments to be joined together, wherein the plate consists of two plate parts (4, 6) disposed one behind 
another in the longitudinal direction which are connected together by a telescope mechanism (2), which permits 
axial relative motions of the two plates and has between the plate parts (4, 6) a resilient component (8), 
characterised in that in order to produce controlled movements of the two plate parts (4, 6) and thereby of the 
bone fragments relative to one another in the physiological load direction the resilient component (8) is so 
formed that it resiliently counteracts an approach of the two plate parts (4, 6) relative to one another. 
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Publication No. WO 1993006789 A2 (Update 199316 E) 
Publication Date: 19930415 
OSTEOSYNTHESIS PLATE 

Assignee: CLASBRUMMEL, BERNHARD, DE (CLAS-I) 
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Language: DE (19 pages, 6 drawings) 
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Original Abstract: Die Erfindung betrifft eine Platte zur Osteosynthese frakturierter Roehrenknochen, die mit einer 
Vielzahl von Schrauben versehen ist zur Verankerung in den miteinander zu verbindenden Fragmenten; die Platte 
besteht aus zwei in Laengsrichtung hintereinander angeordneten Plattenteilen, die ueber einen 
Teleskopmechanismus miteinander verbunden sind, welcher axiale Relativbewegungen der beiden Plattenteile 
zueinander zur Einleitung kontrollierter Mikrobewegungen in physiologischer Belastungsrichtung ermoeglicht. 
The invention concerns a plate for use in the synthesis of fractured long bones, the plate having a multiplicity of 
bolts designed to anchor it in the fragments to be joined together. The plate is made up of two parts disposed next to 



each other in the longitudinal direction and connected to each other by a telescoping mechanism which permits 
longitudinal movement of the two plate parts relative to each other, thus enabling controlled micro-movements to be 
induced in the direction of physiological stress. 
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(§) Platte zur Osteosynthese 

(§?) Die Erfindung botrifft eine Platte zur Osteosynthese 
frakturierter Rohrenknochen, die mit einer Vielzahl von 
Schrauben versehen ist zur Verankerung in den miteinander 
zu verbindenden Fragmenten; die Platte besteht aus zwei in 
Langsrichtung hintereinander angeordneten Plattenteilen, 
die uber einen Teieskopmechanismus miteinander verbun- 
den sind, welcher axiale Relativbewegungen der beiden 
Plattenteile zueinander zur Einleitung kontrollierter Mikrobe- 
wegungen in physiologischer Belastungsrichtung ermog- 
licht. 
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(57) Abstract 

The invention concerns a plate for use in the synthesis of fractured long bones, the plate having a multiplicity of bolts de- 
signed to anchor it in the fragments to be joined together The plate is made up of two parts disposed next to each other in the 
longitudinal direction and connected to each other by a telescoping mechanism which permits longitudinal movement of ihe two 
plate parts relative to each other, thus enabling controlled micro* movements to be induced in the direction of physiological stress. 

(57) Zasammenfassong 

Die Erfindung betrifTt cine Platte zur Osteosynthcse frakturierter R6hrenknochen, die mit einer Vielzahl von Schrauben 
versehen ist zur Verankerung in den miteinander zu verbindenden Fragmenten; die Platte besteht aus zwei in LAngsrichtung hin- 
tereinander angeordneten Plattenteilen, die iiber einen Teleskopmechanismus miteinander verbunden sind, welcher axiale Rela- 
tivbewegungen der beiden Plattenteile zueinander zur Einleitung kontrollierter Mikrobewegungen in physiologischer Betastungs- 
richtung ermoglicht. 
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